Design for

Code Acceptance

Prespi Residtial Wood
Deck Construction Guide

Based on the 2009 International Residential Code

(flush, fight bearing)

Where applicable, provisions and details contained In this document are based on the Infermational Residential
Code (IRC) [bracketed text references applicable sections of the IRC]. Prescriptive construction methods
recommended meet or exceed minimum requirements of the [RC. Provisions that are not found in the [RC are
recommended as good industry practice. Where differences exist between provisions of this document and the /RC,
provisions of the /RG shall apply. This document is not intendad ta preclude the use of other construction methods
or materials. All construction and materials must be approved by the authority having jurisdiction. Every effort has
been made to reflect the language and intent of the IRC. However, no assurance can be given that designs and
consfruction made in accordance with this document meet the requirements of any parficular jurisdiction.

Copyright @ 2009 American Forest & Paper Assodation, Inc.



CONTENTS

DECKING REQUIREMENTS oo 3
JOIST SIZEcuoveeeieeeeeeoeoneeeeeeeseeosmeeseeeeseeesoeeeeeeeoooeoeeeo 3
BEAM SIZE & ASSEMBLY REQUIREMENTS ............. 5
DECK FRAMING PLAN... sessssossssssssssssmmseonssansns§
JOIST-TO-BEAM CONNECTION.........ooooooooo 7
JOIST HANGERS .....ocooooeeoee oo 7
POST REQUIREMENTS ...ovoceeoroeeoeee oo 7
RIM JOIST REQUIREMENTS....oooo oo 8
10703 413 (¢ S 9
LEDGER ATTACHMENT REQUIREMENTS............. 10

_ PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

PROHIBITED LEDGER ATTACHMENTS......occoveceeenn 12

LEDGER BOARD FASTENERS.......... L12
FREE-STANDING DECKS.....ooesev e coereesooeerereessee 14
19)701 Q9 VN:31 5 4 i S 14
GUARD REQUIREMENTS ...cooceeecooececvemeeeeer oo 15
GUARD POST ATTACHMENTS .c.ooooreeeroeoocer . 16
STAIR REQUIREMENTS........coooeeeereeoereeeeeeeees e 17
STAIR HANDRAIL REQUIREMENTS ......ocormreoee..... 18
STAIR FOOTING REQUIREMENTS ..........ovcovmreeren... 19
STAIR LIGHTING REQUIREMENTS.........cooooornrurnr.. 19

FRAMING AT CHIMNEY OR BAY WINDOW ........... 19

MINIMUM REQUIREMENTS

1. This document applies to single level residential
wood decks only.

2. All lumber shall be identified by the grade mark of,
or certificate of inspection issued by, an approved
lumber grading or inspection bureau or agency
(www.alsc.org). All lumber shall be a natmrally
durable species (such as Redwood or Western
Cedars) or be pressure-treated with an approved
process and preservative in accordance with
American Wood Protection Association standards
(such as but not limited to those shown in Table 1)
[R317 and R318]. All humber in contact with the
ground shall be approved preservative treated wood
suitable for ground contact. [R317.1.2]

3. All nails shall meet the requirements of ASTM F
1667. Threaded nails as stated in this document
include helical (spiral) and annular (ring-shank)
nails. Wood screws shall meet the requirements of
ANSI/ASME B18.6.1. Bolts and lag screws shall
meet the requirements of ANSI/ASME B18.2.1.

4. Throughout this document, ’4" diameter bolts and
lag screws are specified for various conneciions.
Edge distance and spacing requirements are based
on %" diameter fasteners. If larger (or smaller)
fasteners are specified, edge distance and spacing
needs to be adjusted.

5. To resist comrosion, the following is required

[R317.3}:

= ATl screws, bolts, and nails for use with
preservative treated wood shall be hot-dipped
zinc-coated galvanized steel, stainless steel, silicon
bronze, or copper. Fasteners to be hot-dipped
galvasized shall meet the requirements of ASTM A
153, Standard Specification for Zinc Coating
(Hot-Dip) on Iron and Steel Hardware, Class D
for fasteners ¥/;" diameter and smaller or Class C
for fasteners with diameters over */3".

® Fasteners other than nails and timber rivets shall
be permitted to be of mechanically deposited zinc-
coated steel with coating weights in accordance
with ASTM B 695, Class 55, minimum.

= All hardware (joist bangers, cast-in-place post
anchors, etc.) shall be galvanized or shall be
stainless steel. Hardware te be hot-dipped prior to
fabrication shall meet ASTM A 653, Standard
Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process, G-185
coating. Hardware to be hot-dipped galvanized
after fabrication shall meet ASTM 4123,
Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Producis.

= Fasteners and conmectors exposed to salt water or
located within 300 feet of a salt water shoreline

shall be stainless steel grade 304 or 316.

= Other coated or non-ferrous fasteners or hardware
shall be as approved by the authority having
jurisdiction.
6. Decks supporting large concenirated loads such as
hot tubs are beyond the scope of this document.

7. This document does not apply to decks which will
experience snow loads, snow drift loads, or sliding
snow loads that exceed 40 psf. This document does
not address wind or scismic design issues.

8. Flashing shall be corrosion-resistant metal [R703.8]
of minimum nominal 0.019-inch thickness or
approved non-metallic material. Aluminum shonld
not be used in direct contact with humber treated
with preservatives that contain copper such as ACQ,
Copper Azole, or ACZA.

9. Decks shall not be used or occupied until final
inspection and approval is obtained.

10. This docnraent is not intended to preclude the use of
other construction methods or materials not shown
herein,

American Wocd Council
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Table 1. Common preservative treatments and retention levels (pcf)
for sawn lumber in ground contact.”

Species - ACQ-B | ACQ-C | ACQ-D | CA-B { CuN-W
Southem Pine 0.40 0.40 0.40 0.21 0.1
Douglas Fir-Larch 0.40 0.40 NR 0.21 0.11
Hem-Fir 0.40 0.40 040 0.21 0.11
Ponderosa Pine 0.40 0.40 040 0.21 0.11
Red Pine 040 | 040 0.40 0.21 0.11
Spruce-Pine-Fir NR 0.40 NR NR NR
Redwood NR NR NR NR NR

“ Preservatives and retentions listed in Table 1 are based on the American Wood Protection
Association (AWPA) Book of Standards. NR = Treatments Not Recommended.

DECKING REQUIREMENTS Decking not meeting these requirements may be
. : F ; substituted when the product has been approved by the
All decking material shall be composed of dimension authority having jurisdiction.

lumber (2" nominal thickness) or span rated decking in
accordance with the American Lumber Standard

Committee Policy for Evaluation of Recommended JOIST SIZE
Spems for Span Rated Decking Products (November 5, Th RPN ;
: W : e span of a joist is measured from the centerline of

20‘0]4) ) Azt_t;;h deckmgto ea(‘:ihj{)fst with 2-8d threaded bearing at one end of the joist to the centerline of bearing

or sc!re:vs 3 ackmg boards ; at the other end of the joist and does not include the
app “”“F““‘“'IY {3 apart. See F ey 1.1 for dec.kmg length of the overhangs. Use Table 2 to determine joist
sommectii requiranonts at the Wk JOXs Decl.m‘lg may span based on lumber size and joist spacing. See Figure
be placed from an angle perpendicular to the joists to an 1 and Figure 2 for joist span types.

angle of 45 degrees to the joists. Each segment of
decking must bear on 2 minimum of 4 joists (or 4

supports).
Table 2. Maximum Jolst Spans (Lj)
. Joist Spacing {0.c.)
Without Overhangs’ With Overhangs up to L /4%
Species Size 12" 16" 24" 12" 16" 24"

2x8  13-8" 12-5° 10'-2" | 10°-9" 10'-9° 10°-2"
SouthernPine  2x10  17-5" 15'-10" 13'-1" | 15'-6" 15'-6" 13'-1°
2x12__18'-0"  18-0" 15-5"| 18-0" 18'-0" 15-5"
28 12-6 11-1" 9-1 | -5 9.5 g.1

Douglas Fir- :
Larch, Hem-Fir, 2x10  15'-8" 13'-7" 11'-1" | 13-7" 13-7° 11-1"
SPF? 212 18'-0" 15-9° 12-10"| 18-0" 15-9° 12°-10"
Redwood, 2x8 11'-8" 10'-77 &-8 | 8-6 8-6° 8.6

Western Cedars, NPT T . . _=a v an o
Pondemsa Pine4' 2)(10 14 o 11 13 ‘0 10 —7- 12 ‘3 12 —3 10 "7

Red Pine* 2x12 17 - 8" 165" -1* 12" - 4" 16'-5" 15'-1" 12'-4"
1. Assumes 40 psT live load, 10 psf dead load, 1/360 deflection, No. 2 grade, and wet service conditions.

See Figure 1B. .

2. Assumes 40 psf live load, 10 psf dead load, L/180 cantilever deflection with 220 Ib point load, Ne. 2
grade, and wet service conditions. See Figure 1A and Figure 2.

3. Incising assumed for refractory species including Douglas fir-larch, hem-fir, and spruce-pine-fir.

4. Design values based on northern species with no incising assumed.

American Forest & Paper Association
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Figure 1A. Joist Span — Deck Attached at House and Bearing Over Beam

l/—opﬁonal overhang existing wal_l e
BEER S G by | R | 1I 1 i ) 1 il S| IR !} | i
@’ =—1im joist joist hanger —= X
- —_— !
tight bearing) joist fedger board -—
-:p_os_t/_—-———‘/_/d_
T L4 meximum | Jaist Span (Lu): see Table 2 |
" overhang T —=]

Figure 1B. Joist Span — Joists Attached at House and to Side of Beam

joist existing wall ——s=—
] — || — 1/11‘ ;e A . SUERE | CARTNRY | PUARE R
beam* | jaist hanger joist hanger
*Note: beam depth must be - _ Lf
equal to or greater thari joist ledger board —
depth if joist hangers are used -
= Joist Span {Ls}. see Table 2 |
Figure 2. Joist Span — Free Standing Deck _
[/r—opiionai overhang optional dverhang—\s-
WS | ST i | IE 1t | B | | | i i (] [ | | S | |
@- rim joist fm joist'\«ﬁ
beam —e={{! \ ny
{flush, tight ¥ - joist , tight
bearing) ’ post =
T |Lva maximu[{ Joist Span (Li): see Table 2 L/4 maximum
overhang overhang
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JOIST-TO-BEAM CONNECTION

Each joist shall be attached fo the beam as shown in
Figure 6. Joists may bear on and overhang past the beam
a maximum of Ly4. Use Option I or Option 2 to attach
the joist to the beam. Option 1 shall only be used if the
deck is attached to the house with a ledger (see
LEDGER ATTACHMENT REQUIREMENTS) or as
shown in Figure 23. Mechanical fasteners or hurricane

PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

clips used as shown in Option 2 must have a minimum
capacity of 100 Ibs in both uplift and lateral load
directions. Joists may also attach to the side of the beam
with joist hangers per Option 3. Joists shall not frame in
from opposite sides of the same beam. See JOIST
HANGERS for more information. Hangers, clips, and
mechanical fasteners shall be galvanized or stainless
steel (see MINIMUM REQUIREMENTS).

f_i_gure 6: Joisi-to-Beam Detail

**see manufactire’s recommendations for additional requiremants

JOIST BANGERS

Joist hangers, as shown in Figuore 7, shall each have a

- minimum download capacity in accordance with Table
3A. The joist hanger shall be selected from an approved
manufacturer’s product data based on the dimensions of
the joist or header it is carrying. Joist hangers shall be
galvanized or stainless steel (see MINIMUM
REQUIREMENTS).
Use joist hangers with inside flanges when clearances to
the edge of the beam or ledger board dictate. Do not use
clip angles or brackets to support joists.

Figure 7: Typical Joist Hangers

Table 3A: Joist Hanger Download Capacity

Joist Size Minimum Capacity, Ibs
2x8 600
2x10 700

2x12 800

joist hanger with inside flahges

POST REQUIREMENTS

All deck post sizes shall be 6x6 (nominal) or larger, and
the maximum height shall be 14'-0" measured to the
underside of the beam. Posts shall be centered on
footings. Cut ends of posts shall be field treated with an
approved preservative (such as copper naphthenate)
[R402.1.2]. The beam shall be attached to the post by

notching the 6x6 as shown in Figure 8 or by providing
an approved post cap to connect the beam and post as
shown in Figure 10. All 3-ply beasmns shall be connected
to the post by a post cap. All thru-bolts shall have
washers under the bolt head and nut. Attachment of the
beam to the side of the post without notching is

prohibited (see Figure 9).

American Forest & Paper Association
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Figure 8. Post-to-Beam Aftachment Figure 9. Prohibited Post-to-Beam Aftachment
Requirements Condition

a /
(3 ordcor T
{2) 3 beam ——p-- (2) 172" diameter thru-
beam must bear
fully on 6x8 notch—as-]
E— “— potch post to
RIM JOIST REQUIREMENTS . Figure 10. Alternate Approved Post-to-Beam
Attach a continuous rim joist to the ends of joists as ; Post Cap Attachment
shown in Figure 11. Attach decking to the rim joist as
shown in Figure 11. For more decking attachment — . —Solidsawnar

requirements, see DECKING REQUIREMENTS.

e
sizn
=

—

Ce el

—

I

Figure 11. Rim Joist Connection Details
Joists g secure decking to top of rira joist with
/—ma ihreaded nails or #10x 3"

minimum wood screws @ 6" o.c.

attach rim joist to end of each joist with
(3} 10d threaded nails or (3} #10 x 37
minimum wood screws

rim joist

American Wood Council



FOOTINGS [R403]

See Figure 12 and Table 4 for footing size, footing

thickness, and post attachment options and requirements.

All footings shall bear on solid ground and shall be
placed at Jeast 12 inches below the undistarbed ground
surface or below the frost line, whichever is deeper.
Contact the anthority having jurisdiction to determine
the specified frost line. Bearing conditions shall be
verified in the field by the building official prior to
placement of concrete. Where the building official
determines that in-place soils with an allowable bearing
capacity of less than 1,500 psf are likely to be present at
the site, the allowable bearing capacity shall be
determined by a soils investigation. DECK. FOOTINGS
CLOSER THAN 5'-0" TO AN EXISTING EXTERIOR
HOUSE WALL MUST BEAR AT THE SAME
ELEVATION AS THE FOOTING OF THE EXISTING
HOUSE FOUNDATION.

Do not construct footings over wutility lines or
enclosed meters. Contact local utilities (call 811)
before digging.

Pre-manufactured post anchors shall be galvanized. See
MINIMUM REQUIREMENTS.

Table 4. Footing Sizes'

Beam | Joist | Round Square
Span, | Span | Footing | Footing Footing
Ly Ly | Dismeter | Dimensiorf Thickness?
<10 | 15 13" 6"
6 [<1& | 17 15 6"
<18 | 20" 18" 7"
<10 | 17 15" 6"
8 <44’ 20" 18" 8"
<18 | 23 21" o
510l 19" 17" 7“
10 [<1a| 22 20" 9"
<18’ 25" 23" 10"
<10’ 21" 19" 8"
122 [<4 | o2& 22" 10"
<18’ 28" 26" 11"
<10" 22" 20" g
4" | <14 26" 24" 11"
<18 | 30° 28" 12"
<10"| 24" 22" g
16 [<14 | 28" 26" 12"
<18 32 30" 13"
<10 25" 23" 100
18 [<14 | 307 28" 12"
<18 34 32" 14"

1. Assumes 1,500 psf soil bearing capacity.

2. Assumes 2,500 psi compressive strength of concrete.
Coordinate footing thickness with post base and anchor

requirements.
Figure 12. Typical Footing Options
Cut ends of posts shall be
"\ posis must be I~ field treated with an approved
centered on footing ﬂ preservative (such as copper
grade naphthenate)
o = = = ;
f“:“;_: dI=E 2 .
g @ footings must bear
= " ~ :
£ H £ - | {on solid ground
E| 2 . -
& : a < * - V ‘
A &
irost depth * Ea e e |
por Table4 L pre-manufactured post base

American Forest & Paper Assodation
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LEDGER ATTACHMENT REQUIREMENTS
[R302.2.2}

GENERAL: Attach the ledger board, which shall be
equal to or greater than the deck joist depth but less than
ot equal to the rim joist depth, to the existing exterior
wall in accordance with Figure 14 through Figure 16.
When attachments are made to the existing house band
Joist, the band joist shall be capable of supporting the
new deck. If this cannot be verified or conditions at the
existing house differ from the details herein, then either
a free-standing deck or full plan submission is required.
See FREE-STANDING DECKS.

SIDING AND FLASHING: House siding or the
exterior finish system must be removed prior to
installation of the ledger board. Approved corrosion
resistant flashing is required at any ledger board
connection to a wall of wood framed construction (see
MINIMUM REQUIREMENTS). See Figure 14 for
continuous flashing with drip edge. The threshold shall
be carefully flashed and caulked to prevent water
intrusion due to splash from the deck or melting snow

and ice.

MANUFACTURED WOOD I-JOIST: The term “I-
Joist” denotes manufactured wood “T” joists (see Figure
13A). Many new homes constructed with wood I-joists

PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

include 1" or thicker engineered wood products (EWP) -
such as oriented strand board (OSB) or structural
composite flumber (SCL) including laminated veneer
Tumber (LVL) — as band joists (or rim boards) that can
support the attachment of a deck (see Figure 14).
However, some older homes might be constructed with
band boards that are toa thin (less than 17) to support a
deck. In such cases, a free-standing deck or a full plan
submission is required.

MANUFACTURED WOOD TRUSS: A metal plate
connected wood truss (MPCWT) is an epgineered,
prefabricated structural component designed for each
specific application. MPCWT’s used in residential floors
are often mstalled with a 2x4 [umber “ribbon™ at the
ends of the trusses (see Figure 13B) to tie the ends of the
trusses together. The ribbon board, by itself, is not
intended to support the deck ledger and deck. Installing
residential decks when the floor system for the house
uses MPCWT requires a standard detail provided by the
truss designer, a free-standing deck, or a full plan
submission. Refer to the WTCA Technical Note —
Attachment of Residential Decks to Wood Truss Floor
Systems for special blocking details and attachment
requirements (www.sbeindustry.com).

Figure 13A. Wood I-Joist Profile

Figure 13B. Metal Plate Connected (MPC) Wood
Floor Trusses with a 2x4 Lumber “Ribbon” at
the Ends of the Trusses

2%4 RIBEON BOARD - riot intended for

deck attachment
5 —47 MPC FLOOR

American Wood Council
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Figure 14. General Attachment of Ledger Board to Band Joist or Rim Board
3 remove siding at ledger

exterior shealhing e prior to instatlation
e reshold carefully fiashed and
caulked fo prevent waler intrusion
existing 2x band joist ) _
or 17 minimum : confinuous flashing
[ -
2 '“i"-__ B | deck joist
$ 1-5/8" min, T ﬁ
5" max. . .
2" min. T ) — 172" diameter m
2 ﬂﬂ{jﬁg@t . screws or
wood Ljoist, th h-bolts with
or MPCWT \; ' roug
joist hanger
fi;‘und?ﬁon wall | 2x ledger board; must be greater
than or equal fo the depth of the
deck joist and ne greater than the
depth of the band joist

Figure 15. Attachment of Ledger Board to Foundation Wall (Concrete or Solid Masonry}

- ¥

or sofid masonry

aﬂsﬁﬂgcmmia-—-.-.: -. iz ,_‘_.,-_ 7 ‘q
wall ~

2x ledger board; must be gresiter
than or equal to the size of thia joist

Figure 16. Attachment of Ledger Board to Foundation Wall (Hollow Masonry)

embed anchors ] .-e-l/: i ) )
per manufachirer / to resist corrosion and
recotnmendations |~ L decay, this area shouid
[ i be caulked
cuad it
exisfing holiow r é‘ ; = L
masonry wall R @ I
block oslis filed 1] epoxy or adfiesive
with g?::a; ' . anchors with washers
concrete at o
anchor locations . joist hanger ;
{rew conshmﬁon)l :. ~ ,..., 2x iedger board; must be greaier
block wall than or equal to the size of the joist
minimurn

American Forest & Paper Association
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PROHIBITED LEDGER ATTACHMENTS deck shall be free-standing (see FREE-STANDING
Attachments to exterior veneers (brick, masonry, stone) DECKS).

and to cantilevered floor overhangs or bay windows are

prohibited (see Figures 17 and 18). In such cases the

Figure 17. No Attachment to or Through Figure 18. No Attachment to House Overhang

Exterior Veneers (Brick, Masonry, Stone)

T

nominal lumber band joist {1-}4" actual) or EWP rim
board bearing on a sill plate or wall plate shall be
constracted with %" lag screws or bolts with washers per
Table 5 and Figure 19 (see MINIMUM
REQUIREMENTS).

LEDGER BOARD FASTENERS

Only those fasteners noted below are permitted. LEAD
ANCHORS ARE PROHIBITED. .

Deck ledger connection to band joist or rim board.
The connection between a deck ledger and a 2-inch

Table 5. Fastener Spacing for a Southem Pine, Douglas Fir-Larch, or Hem-Fir Deck Ledger and a 2-inch
Nominal Solid-Sawn Spruce-Pine-Fir™ Band Joist or EWP Rim Board®
{Deck Live Load = 40 psf, Deck Dead Load = 10 psf)**

Rim Board 60" [ 6-1" " | 10~1" | 12“1* | 14-1" [ 161"
Joist Span or and to fo to to to to
Band Joist less | 8-0" | 100" | 120" | 140" | 16'-0" | 18'-0"
Connection Details On-Center Spacing of Fasteners™
2" diameter lag screw with 1, E we? 24,. 18.. 14.. 12:, 10 5 8:
By o shiesthing' 1-113" EWP® 28 21 16 14" 12" 10° 9"
= 1-%" Lumber”® | 30" | 23" 18" 15 13" 11 10
14" diameter bolt with 1 _EWPS . 24" 18" 14 12" 10 9 8"
*/,.* maximum sheathing 1-"g" EWP 28 21 16" 14 12 10¢ 9
= 1-%" Lumber’® | 36" | 36" 34 29" 24" 21" 19°
5 ¥:" diameter bolt with 1" EWP® 24" 1g" 14" 12¢ 10" g 8"
12" maximum sheathln&and 1-'1" EWP® 28" 21" 18" 14® 12" 10" g-
/2" stacked washers 1-%" Lumber™® | 36" 36" 29" 24" 21" 18" 18"

LI

~

The tip of the lag screw shall fully extend beyond the inside face of the band joist.

The maximum gap between the face of the ledger board and face of the wall sheathing shall be %",

Ledgers shall be flashed or caulked to prevent water from contacting the house band joist (see Figures 14, 15, and 16).

Lag screws and bolts shall be staggered per Figure 19.

Deck ledgers shail be minimum 2x8 pressure-preservative-treated No.2 grade lumber, or other approved materials as established
by standard engineering practice.

When solid-sawn pressure-preservative-treated deck ledgers are attached fo engineered wood products (minimum 1" thick wood
structural panel band jolst or structural composite lumber including laminated veneer lumber), the ledger attachment shall be
designed in accordance with accepted engineering practice. Tabulated values based on 300 Ibs and 350 Ibs for 1" and 1-Y" EWP
rim board, respectively.

A minimum 1"x8'%" Douglas fir-larch laminated veneer lumiber rim board shall be permitted in lieu of the 2* nominal band joist.
Wood structural panel sheathing, gypsum board sheathing, or foam sheathing not exceeding one inch thickness shall be permitted.
The maximum distance between the face of the ledger board and the face of the band joist shall be one inch.

Fastener spacing also applies to southermn pine, Douglas fir-larch, and hem-fir band joists.

American Wood Council



Placement of Iag screws or bolts in deck ledgers
The lag screws or bolts shall be placed as shown in
Figure 19. The lag screws or bolts shall be staggered
from the top to the bottom along the horizontal run of

PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE :

the deck ledger (see Figure 19). Proper installation of lag
screws or bolts shall be verified by the authority having

jumisdiction.

Figure 19: Ledger Board Fastener Spacing and Clearances

See Table §

See Figure 14 for dii
loist fastener spacing

_ © & G

*Distance can be rediced to 4.5
i lay screws are used of bolt
spacing is reduced to that of

tag scyews to attach 2x8

D screw, i
ledger anchor with wagher

Thru-Bolts

Thru-bolts shall have a diameter of 14". Pilot holes for
thru-bolts shall be '"/5," to %/,¢" in diameter. Thru-bolts
require washers at the bolt head and nut.

Expansion and Adhesive Anchors

Use approved expansion or adhesive anchors when
attaching a ledger board to a concrete or solid masonry
wall as shown in Figure 15 or a hollow masonry walt
with a grouted cell as shown in Figure 16. Expansion
and adhesive anchor bolts shall have a diameter of 14",

| ledgars to 2x8 band joists (1/27
stackad washers not permitted)

Minimum spacing and embedment length shall be per
the manufacturer’s recommendations. All anchors must
have washers.

Lag Screws
Lag screws shall have a diameter of 14" (see MINIMUM

REQUIREMENTS). Lag screws may be used only when
the field conditions conform to those shown in Figure
14. See Figure 20 for lag screw length and shank
requirernents. All lag screws shall be installed with
washers.

Figure 20: Lag Screw Requirements

o
]

(nodfireads)

Lag screw installation requirements: Each lag screw
shall have pilot holes drilled as follows: 1) Drill a 14"
diameter hole in the ledger board, 2) Drill a %"
diameter hole into the band board of the existing house.
DO NOT DRILL A 4" DIAMETER HOLE INTO THE
BAND BOARD.

1-U2shank | length iust exténd thoough
f"-i *.r-rl, 0 band boid

The threaded portion of the lag screw shall be inserted
into the pilot hole by turning. DO NOT DRIVE LAG
SCREWS WITH A HAMMER. Use soap or 2 wood-
compatible lubricant as required to facilitate tightening.
Each Iag screw shall be thoroughly tightened (snug but
not over-tightened to avoid wood damage).

American Forest & Paper Association
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EXISTING HOUSE FOOTING IF LOCATED

FREE-STANDING DECKS

. . - ; CLOSER THAN 5-0" TO AN EXISTING HOUSE
Decks which are free-standing do not uUJ:lZB the exterior WALL (see Figure 2 and Figure 12). For houses with
w_all of the existing house to support vert:f:al loads (see basements, a cylindrical footing (caisson) is
Fzguzfe 21); mstc_ad,_ e beam i g recommended to minimize required excavation at the
provided at oe within L/4 of the existing honse. THE basement wall. Beam size is determined by Table 3.

ASSOCIATED DECK POST FOOTINGS SHALL BE
PLACED AT THE SAME ELEVATION AS THE

Figure 21. Free-Standing Deck

DECK STABILITY
Decks greater than 2 feet above grade shall be provided
with diagonal bracing.
Figure 22. Diagonal Bracing Requirements
] T TR AT | ] - 1 provndeblg >
Tl Do "
=i il ! : = withy posts
s i oz | - 2l
V4 \\’\/w“ o ‘/-Jr \\{——r
A Lbeam N | beam /1 2 N g
P | joist at post =
2x4, typical (1) 3/8" diameter-/ iocations £
thru-bolt with 5
washers, typical =
1
BRACING PARALLEL TO BEAM BRACING PERPENDICULAR TO BEAM

American Wood Council



Diagonal Bracing: Provide diagonal bracing both
parallel and perpendicular to the beam at each post as
shown in Figure 22. When paralle] to the beam, the
bracing shall be bolted to the post at one end and beam
at the other. When perpendicular to the beam, the
bracing shall be bolted to the post at one end and a joist
or blocking between joists at the other. When a joist
does not align with the bracing location, provide
blocking between the adjacent joists. Decks attached to
the house as shown in Figure 23A do nof require
diagonal bracing perpendicular to the house. Diagonal
bracing parallel to the house may be omitted at the beam
adjacent to the house for a free-standing deck attached as

shown in Figure 23,

Free-standing Deck - Attachment to House: Attach
the deck rim joist to the existing house exterior wall as
shown in Figure 23 for a free-standing deck. The wall
must be sheathed with minimum %" wood structural
panel sheathing. Use lag screws or thru-bolts when
fastening to an existing band joist or wall stud; use
expansion anchors or epoxy anchors when fastening to

Figure 23. Attachment of Free-Standing Deck to

House for Deck Stability
exterior shesthing __|~ remove siding al rim joist
g oo 192 / location priorto nctabation
confinuas fiashing elmdng
joist, or concrete o
raaconvy foundation wall
hm@13"u.e._< )
staggered
,. 3 ]
rim joist {
L, beam & past ————s=—
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concrete or masonry. DO NOT ATTACH TO BRICK
VENEERS. VERIFY THIS CONDITION IN THE
FIELD PRIOR TO UTILIZING THIS METHOD.
Fasteners shall be 16" on center and staggered in 2 rows
for free-standing decks. Flashing over the rim joist is
required and must be installed in accordance with the
flashing provisions in the LEDGER ATTACHMENT

REQUIREMENTS.

Deck Sepported by Ledger - Attachment to House:
Where supported by attachment to an exterior wall
(Figures 14, 15, or 16), decks shall be positively
anchored to the primary structure and designed for both
vertical and lateral loads as applicable [R502.2.2]. The
lateral ioad connection required shall be permitted to be
in accordance with Figure 23A. Hold down tension
devices shall be provided in not less than two locations
per deck, and each device shall have an allowable stress
design capacity of not less than 1,500 Ib [R502.2.2.3].
See the Contmentary to this document for additional
mformation on applicability of this provision.

Figure 23A. Example of a Lateral Load Device
for a Deck Attached to a House with a Ledger

flaor sheathing nailing at hold dawn o sindar
5" maxirmesn on center to i
josst with hold down oiso
> JL
P
mma—f \—MM

GUARD REQUIREMENTS

All decks greater than 30" above grade are required to
have a guard [R312.1] - one example is shown in Figure

24. Other methods and materials may be used for guard
construction when approved by the authority having
jurisdiction.

Figure 24. Example Guard Detail

ﬁ-ﬁ'mmg——/wmw

“x4 post, typical 2x5 or 5/ board
DO NOT NOTCH ¥ raicap
?. : :-!-_1 T 2]
_se il b i L
m:'num %1 b ‘1’ i}
! H {
: :MF i o
¥ ] . 5
i 1y
@)\
12" (iameter. . i
ottt o '-gf:m;?m 4 (146 woot s e 24
washers threaded na
GRS e 198" noingl ciamelar
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GUARD POST ATTACHMENTS

Deck guard posts shall be a minimum 4x4 (nominal)
with an adjusted bending design value not less than
1,100 psi.

Guard posts for guards which run parailel to the deck
joists shall be attached to the outside joist per Figure 25.
Guard posts for guards that run perpendicular to the deck

PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

joists shall be attached to the rim joist in accordance
with Figure 26. Only hold down anchor models meeting
these minimum requirements shall be used. Hold down
anchors shall have a minimum allowable tension load of
1,800 pounds for a 36" maximurn rail height and be
installed in accordance with the manufacturer’s
instructions.

Figure 25. Guard Post to Qutside Joist Example

[ see FIGURE 24 for guard *guard posts can be insialled as
component atiachment ghown in Figure 26 (between joists)
guard posts may be ] requirements if blocking is instalied as shown below
ofm@dme o .ﬁf}ﬁm ; within 12" of each side of the post
1
i at first interior bay, provide 2x biocking at guard posts
guard post ———= 1 with hold-down anchors; attach blocking with 10d _\
! threaded nails top and bottom, each side ) /\!
(2)172° dia. thru- :':ﬂ
bolts and washers o outside-jaist—s|
$
2" min.7 ]
2-1/2" min. and 5* max. )
2" min. 7 ard "\
outs;degom_/ SECTION uandpost PLAN VIEW
@ure 26. Guard Post to Rim Joist Example
see FIGURE 24 for guard —s-x55 hold-down ancior:
component attachment B -
requirements ]
— i . guard post
gua — s
! post
i locations
fim joist 5
hold-down anchor ki i ! rim joist
joist —
: hold-down anchor s
minimum (2}1/2 OO @h=—pesd Ml
diameter thru- I 2-1/2° min. and 5" max
bolts and washers =F 12" min.
¢ at joist location between joists
SECTION PLAN VIEWS
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STAIR REQUIREMENTS

Stairs, stair stringers, and stair guards shall meet the
requirements shown in Figure 27 through Figure 34 and
Table 6 except where amended by the local jurisdiction.
All stringers shall be a minimum of 2x12. Stair stringers
shall not span more than the dimensions shown in Figure
28. If the stringer span exceeds these dimensions, then a
4x4 post may be provided to support the stringer and
shorten its span length. The 4x4 post shall be notched
and bolted to the stringer with (2) 14" diameter through-
bolts with washers per Figure 8. The post shall be
centered on a 12" diameter or 10" square, 6" thick
footing. The footing shall be constructed as shown in
Figure 34 and attached to the post as shown in Figure 12.
An intermediate landing may also be provided to shorten

the stringer span (see provisions below). If the total
vertical height of a stairway exceeds 12'-0", then an
intermediate landing shall be required. All intermediate
stair Iandings st be designed and constructed as a
free-standing deck using the details in this document,
Stairs shall be a minimum of 36" in width as shown in
Figure 33 [R311.7]. If only cut stringers are used, a
minimum of three are required. For stairs greater than
36" in width, a combination of cut and solid stringers
can be used, but shall be placed at a maximum spacing
of 18" on center (see Figure 29). The width of each
landing shall not be Tess than the width of the stairway
served, Every landing shall have a minimum dimension
of 36" measured in the direction of travel and no less
than the width of the stairway served [R311.7].

Figure 27. Tread and Riser Detail

Figure 28. Stair Stringer Requirements

tiser may be open, bt
shiall ot allow the
passage of a 4" dlameter
sphee

10" minimum ]
trezd width s )
Howr: high s I (==r—— risars: 1% maternal, minimim
not deviabe from: "
one another by 7
more then 3/8° { \‘
L : treads: see Figure 28 and Table &
----1% — 3" - 114" rtiging; piising
~  shallnat deviste from one
another by mora than 3/68™

Figure 29, Tread Connection Requirements

Aliachment per tread at each sfringer or ledger:
2¢_or 5/4 treads - {2)84 threaded nails or (2)#8 scraws 22.1/2" long|
dx_ treads - (2)164d threaded nails or (2)#8 screws 23-1/2" long

J freads: see Table 8

B el § |
2x4 ledgers, each side, full depth of
fread; attach with (4)10d threaded
nails or (4)#8 wood screws 23" long

CUT STRINGER SOLID STRINGER

i _ max. spen = 7-0° for southern pine

" span = 6.0° for other Table 1 species
CUT STRINGER

max. span = 166" forsouthern pine
" max. span = 133" for othei Table 1 Specis
SOLID STRINGER

Table 6, Minimum Tread Size for Cut and Solid
Stringers’

) Cut  Solid
Species Stringer __Stringer
Southem Pine 2x4 or 5/4 26
Douglas Fir Larch, '

Hem-Fir, SPF* 2x4 or 5[4 2%8 or 3x4

Redwood, Western Cedars,s

Ponderosa Pine®, Red Pine®  2x4 or 5/4  2x10 or 3x4

1. Assumes 300 1b concentrated load, 1L/288 deflection limit, No.
2 grade, and wel service conditions.

2. Incising assumed for refractory species including Douglas fir-
lasch, hem-flr, and spruce-pine-fir.

3. Design values based on northem species with no incising
assumed.

American Forest & Paper Association
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stair guard is required for ———
stairs with a total rise of
30" or more; see GUARD
REQUIREMENTS for
more information

S
$

slair guard height: —

34" min. measured P
from nosing of step : /
¥

o,

Openings fof required guards on ihe Tnanguiaropemng shall
sides of stalr treads shall not aflow not permit the passape
4 sphése 4-3/8" to pass through. of a 6" diameter sphere.

ATTACHMENT WITH HANGERS

STAIR HANDRAIL REQUIREMENTS

All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 324) [R311.7.7]. The
handrail height measured vertically from the sloped
plane adjoining the tread nosing shall be not less than 34
inches and not more than 38 inches (see Figure 30)
[R311.7.7.1]. Handrails shall be graspable and shall be
composed of decay-resistant and/or comosion resistant
material. Handrails shall be Type I, Type II, or provide
equivalent graspability (see Figure 32B). Type I shall
have a perimeter dimension of at least 4" and not greater

Figure 32A. Handrail Mounting Examples
Feston handrails per manufaciurst resommendations

1 min, ”"‘“"’_ -
Lﬁ'l‘t’fn
]
- L&Hﬂdﬂlﬂg

oy

13 min—e m-—;——!-—
TN 34°35" tn nosing
of stairs, typical
. comosion-resisiant

handrail hardware

HMOUNTED TO GUARD MOUNTED TO WALL

than 6-%". Type I rails with a perimeter greater than
6-44" shall provide a graspable finger recess area on both
sides of the profile [R311.7.7.3]. All shapes shall have a
smooth surface with no sharp corners. Handrails shall
nun continuously from a point directly over the lowest
riser to a point directly over the highest riser and shall
return to the guard at each end (see Figure 33). Handrails
may be interrupted by guard posts at a tum in the stair
[R311.7.7.2].

Figure 32B. Handrail Grip Size

1. g2
.20

21" manc. 1 ;}é
¥
13
¥
E

NONCIRCULAR CIRCULAR RECESSED

[R311.2.7.3Typell [R311.7.7.3 Type ]
Perimeter: 4"- 6" Perimeter: >8}"
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STAIR FOOTING REQUIREMENTS [R403]

Where the stairway meets grade, attach the stringers to
the stair guard posts as shown in Figure 34. Posts shall
bear on footings. All footings shall bear on solid ground
and shall be placed at least 12 inches below the
undisturbed ground surface or below the frost line,
whichever is deeper (see Figure 34). Stringers shall bear
on a 2x4 bearing block attached to the post as shown.
Stringers shall not bear on new or existing concrete pads
or patios that are not founded below this depth. When

PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE.

REQUIREMENTS), posts may terminate below the
bottom tread elevation. Bolts are only required if a gnard
post 18 required.

STAIR LIGHTING REQUIREMENTS [R303.6]
Stairways shall have a light source located at the top
landing such that all stairs and landings are illuminated.
The light switch shall be operated from inside the house.
However, motion detected or timed switches are
acceptable.

guards are not required (see GUARD
Figure 33. Miscellaneous Stair Requirements
e "'“:':E:ﬁ
Sg 5
=2 z{g
£8|2
b ~4 3 [} e
@wlo
= ofc |
i handrail shall
return at each
end
36" min. stairwidith
5 B
1 ]
redodey prodomloay
_— b

_F‘igure 34. Stair FooﬁngL Detail

cut post at bottom tread (2)4&" diameder thru-belts
elevation when no stair with washers required anly
guatd i requived if guard s required; otherwise
e use (2) #8 wood screws >3-%"
fong or (2) 18d threaded nails

Aftach 2x4 bearing block using
(8) #3 wood screws 23-14" fong
or (8) 16d threaded nalls

FRAMING AT CHIMNEY OR BAY WINDOW

All members at a chimmey or bay window shall be
framed in accordance with Figure 35. Headers may span
a maximum of 60", When a chimney or bay window is
wider than 6'-0", one or more 6x6 posts may be added to
teduce header spans to less than 6-0". In such cases, the
post footing must meet the requirements in the
FOOTINGS section. Headers with a span length greater
than 6'-0" require a plan submission. Headers shall be
located no more than 3'-0" from the end of the trimmer
joist.

Triple trivnmer joists are required on each side of the
header if joist spacing is 12" or 16" o.c. or if the trimmer
joist span exceeds 8'-6"; otherwise, double timmer joists
are permitted. Trimmer joists may bear on the beam and
extend past the beam centerline up to Ly/4 as shown in
Figures 1A and 2, or the trimmer joist may attach to the
side of the beam with joist bangers as shown in Figure

1B. Joist hangers shall each have a minimum download
capacity in accordance with Table 7. Bolts or lag screws
used to attach the hanger to the ledger shall fully extend
through the ledger into the 2-inch nominal lumber band
Jjoist (1-¥" actual) or EWP rim board. Otherwise a
freestanding deck is required.

Table 7. Trimmer Joist Hanger Download
Capacity

Joist Size Minimum Capacity, Ibs
2x8 1050
2x10 1380
2x12 1500

Amenican Forest & Paper Association
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Figure 35: Detail for Framing Around a Chimney or Bay Window

P . inle icist
a= 3 meEximum tripke joi sockisi
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“Trimmer Joist may be double ¥ jists are spaced *See Figuw 18 for Tastener spacing,
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